SUS630 is used for various high strength components, because it is good at strength and anticorrosion. Therefore, the fatigue property, particularly giga-cycle region, is important. This study evaluated fatigue property of SUS630 considering the effect of mean stress and stress concentration.
Background
SUS630 is used for various high strength components, because it is good at strength and anticorrosion. Therefore, the fatigue property, particularly giga-cycle region, is important. This study evaluated fatigue property of SUS630 considering the effect of mean stress and stress concentration.
Fatigue test
Ultrasonic fatigue testing machine was used and the tests were performed at 20 kHz. Stress concentration factors, α, of specimens were 1.01 1.91 and 2.65, hereinafter referred to as α1, α2 and α3 specimens, respectively. They were tested under different mean stresses at stress ratios, R = -1 and 0.
Result S-N curves obtained by the fatigue tests are shown in Fig. 1 , where σa and Nf are stress amplitude and the number of cycles to failure, respectively. Fatigue strength declined by R and α, both of which affected fatigue strength simultaneously. Fracture observation result revealed that interior inclusion was a fracture origin under low stress concentration such as α1 and α2 specimens, while surface origin was observed under high stress concentration such as α3 specimen. For the internal fracture, ODA (Optically Dark Area) was observed.
Modified S-N curve
One of complex correlation of R and α is shakedown behavior which is a phenomenon to reduce the R effect by the plastic deformation due to α. Modified S-N curves are shown in Fig. 2 , where σeq is calculated by SWT (Smith-Watson-Topper) method with the consideration on the effect of plastic shakedown (1) . The SWT method is effective for α1 and α2 specimens, which means that it is available for the fatigue failure initiated from an inclusion.
However, the S-N curves of α1 specimen is inferior to that of α2 specimen, which is rationalized by the difference in the largest inclusion included in the critical volume of the specimens.
Fracture mechanics approach
The sizes of the inclusions, ODAs and the notches were regarded as those of cracks and the stress intensity factor ranges, ∆Kinc, ∆Knotch and ∆KODA, respectively, were culculated using tensile stress component. The relationships between ∆Ks and Nf is shown in Fig. 3 . There is no R dependence in ∆Knotch. Since non-propagating crack was observed at the notch root, threshold stress intensity factor range, ∆Kth, is a controlling parameter for α3 specimen. The ∆Kinc for R = 0 is larger than that for R = -1, which suggests that compressive stress component contributes to crack initiation from inclusion. On the contrary, ∆KODA is not affected by α and R, and it is much larger than ∆Knotch. Because ODA grows inside of the material in a vacuum environment, the ∆KODA is considered to be dominated by ∆Kth in vacuum. Therefore, ∆KODA is considered to be larger than ∆Knotch.
Conclusion
In this study, the effect of mean stress and stress concentration on fatigue strength of SUS630 was investigated. Fatigue strength was declined by mean stress and stress concentration. SWT method with the consideration on the effect of plastic shakedown was effective for fatigue failure initiated from an inclusion. Stress intensity factor range calculated using tensile stress component controlled the fatigue fracture of originated from notch and ODA regardless stress ratio.
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